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(54) «fSfe«Htt^^F^»^<i:tf-?-0Sa* 



(57) [g^] 

cum] 3xhA7t- v^csfi, fr^mm&tt 

7h5-. Fmo c -00-7*5 yl£- B ° c PNA-OH 
tRK$^TPNA^UrfV-2:^t^ 1PNA 

*WPNA^y^?-JL-.y bhLT^-rSFmo c- 

a>-7$/&- B ° c pna-oh. 



X 



^^^^ 



BocgPNA* / y > 



• 



!(2) 



immu «ffittPNA*u^-7-*ttet4*» 

•ybS\ Fmoc-<y-TSygt- B ° <= PNA-OH 
fcRKS-fr-CPNA^U^-^jfitfca. ISPNA 

u s 4>fcrwna«i»?5iK«a«:4f a i **tr , ire 

[fS^2] Fraoc-6)-7$yl- B ° c PNA 
-OHfr\ Fmo c-co-T5y^>-^7;U5j-n7x 
-;UXXr;Wi: B ° c PNA-OHhORiB^iotS 

[|**JB3] Fmoc-4i-7Syih^7Wo 

7i-;nxt/W. Fmoc-M-rsyik^ 
j> * c i: -r* » mm. 2 fc!esw>m 

c«ttiH^#A^ff a £ fc ■** , it*JS 1 
[18*86] *A$*iS«ifitt#?#. 5K»l6tt^ 

[n*3S7 ] mxewH-w. f i tc . ro x , t 

AMR A4 fcttD abcylt^l KiBfflHIM&HP 
#*»tt7$yi*e&&£fc£^fc1-4. «*JR6lc 

testis. 

I. . mm 1 - 7 ^-ffi*»k:iBtt^*S. 
[HI** 9] PNA^'Ji7-^^\ tBocS 

ztztrnt-tz. mm 1 s<7)\^tiMzffl&v>t> 

[ft^fllO] tBocSOIJBfflffitttfMBHA'Cfc 

[ff*Jll2] Fmoc-w-7S7l- B 0 c PN 
A-OHi«. TfEHRjft ( I ) 
Utl] 



00 3-1 7 1 3^2.6 (P20 0 3-chZ96 
NHFmoc 



BocHN 



3X» 



izmx'bizkz*mtt&. mmi -1 i«^f<i 

3] TIB a) ~d) : 

a) Fmo c-«o-7$y!^>'?7/U:*n7i-/PX 
^T^^^jt-r^XStfeViT. Fmoc-ca-TSy 

b) Fmoc-w-75 7l- B ° c PNA-OH£g! 
JfrfSIieKfeV^T, Fmoc-«-7$7S^7 
/^a7x-;Uxxr^Sr B ° c PNA-OHfcEJfc$ 
•^|.«Ii:HJ;^-CFmoc-a)-r5yS^ B ° c PN 
A-OHt*At-4ik ; 

c) Fmoc-co-7$/l- B 0 c PNA-OH*^ 

PNA^yrfv-srSjei-sietcfcvvc. pn A-ty 

?-a-7b^> Fmoc-a)-7S7i- B ° c PN 
A-OHfcRJES-li-rPNA*U^-&l8JttSi 
fc ; fcitf 

d) M5PNA3TU^V--*^1SSgttPNA^Ud'V- 

ft=wm7<tf* FmocMtx y ^yj&gfci otl 

s?wtciK«Rtr#fe*ifc i 5 /mtcommiiz 
msmi4i tbhr«(i) 

[-ft 2] 



BocHN 



NHFmoc 

5Xm 



[IB*JB15] HR*(I) 
NHFmoc 



BocHN" 



3X« 



b o c PNA-OHhRilJS-tfS.rhfcio-CFmoc 
-a>-T5yS^A-tl»-i:^!|tlSi:-ri». MIS* 
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&B£l<Z£'3X&mZtlfz7T->, 77- 
■yht Fmo c -a>-7$7ig- B ° c PNA-OH 

U SfefcWE«IHIcoJK«B*ffdii:**tt. MIS 

[ff*^2] Fmoc-a-7$yl- B 0 c PNA 
-OH#, Fmoc-a)-7S;i^7;^n7i 
-/I^xxr^fcB 0 c PNA-OH r>T& 

mm. 

[ft^3S3] Fmo c - oj-7 S/lt'O 9 7 vktn 
7x-;l/XXr;P*>\ Fmoc-&)-7Syi^y^ 

mmmmmft?. mmmmm^ mm 
trnttz. i -A^-rtiMzim^m. 

mtfnt5izMm<oim. 

immi] mmfrf-tf. fitc, rox. t 

AMR AttziZD abcyltftO, ffiifjSfHIffi^HP 
fEf^ft. 

tH*3S8 3 7t-V. 77 -V. yh^>ttziij~ 

m$m9i PNA^y^-^to', tB OC $ 
a. 

tlft$3 10] t B o c &J3SffifltttfM B H A-CJ5 

& -r t -r i> , i - 9 cov ^-rtifrtzi m<r> 
m. 

im$mi i ] wm*))vx ymzi%t&mm&tt?<?) 

fctE^m 

[W#S12 3 Fmoc-w-7$yi- B 0 c PN 
A-0H#, TISHK^ ( I ) 
[ftl 3 



3^ 



NHFmoc 



BocHN 



3X« 



[ffi^qil 3 3 TIE a) ~d) : 

a) Fmoc-co-7Syi^y^7/l'tD7i-;H 
Xr^*«S*-4Igfc:i3VvC, Fmoc-co-7$7 

b) Fmo c-co-7Syg?- B ° <= PNA-OH^I 
iff -SlSfciiVvC. Fmoc-a)-7S7l / <y^7 
;Wo7x-^xxf/l'5: B 0 = PNA-OH£Rj£$ 
•tflxI^wi-oTFrno c -co-rS7S5r B 0 <= PN 
A-OHfc#A't4C:fc ; 

c) Fmoc-6)-7$yl- B ° c PNA-OHH 

PNA*y^v-*«3fitsiSfc*jv^, pna*/ 

V— 3.— >y h£ N Fmoc-co-7$.SM- B ° c PN 

a - o h b zcmzMx p n a* y zmmt h z 

b ;tS*V 

d) frEPNA^U^V-j^^ffittPNA^-'J^V- 

siBtrsisttJi^. PNA^-'j^-^^tgtt 

#T<9#Afr\ Fmo cSSrt^U i^'y^t i otl 

wb-th. mimsizim^Wk. 

[fS:£JSl4 3 TEHftsSU) 



BocHN 




(I) 



[ff^JSl 5 3 HRsSU) 
[<ffc3 3 




0L » 



BocHN 



(5W» nttl-l 5*-CtfMBR**-T ) "C$S3*i$fc 

^HjiRjt-ri^ra-c&oT. Fmoc-<>j-r$ys 

b o c PHA-OHbm&*thZ\b\,Z£'>XFmoc 

-v^ssmmxt&zbzmibth. mm 
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(III) 



<5Jtt», nBM 5 "CSSiiiii:* [ff#I2 8] TKHR^ (III) 




H 



Ut6] 




(HQ 



[000 1] 

h y i^-izmx ttzmz i tut 2W&± 
omms&ixx hamizmxti z. t mmtt 

[0002] 

mit&mnmmfimziii&DNA&xrf 

ZtllZftLX. *V7°j- YW$k ( P N A ) 

tit. imxmv yig#*&S:N-(2-r5yx^)^ 

U^>'i«fc:3a«Ufeft»gEircftS (HI ) . DNA 

xmmm^mwmm^hh pn a^^e-jui 

ffiSrt*), ffit^&£I!$!ll3ai&*&o. SfcfcPNAIi 

[00 033 fiS#<9DNA£&*£LTV^&ffi£PN 
AfttiikCiO, iil^TjgflSf^^o^DNA 



A 



EDC 

BOP/HobtTDIEA 



ztzmxit/tizx mmx-zirv-yt ixmm 
£*i6iivvmtB«wtt££u*DNA£ 

wswm&zmmkt h±x<mttt:~>x\^. 

[0004] -UP N AtiiWKC*f U££$rWtt£8o 
<9T\ DNA^^arMttflftiilft^A^-t* 
-nyttJV^TPNA^DNAfcftffl-tSikfci-J 

fiSfcOfcJtBfrSfi-O**. DNAv>f ^arWSfB 
J; tXt p 3f a 5- 1*- a >£M iz i> P N Aitt h z. t 

\zx yfmffmwzti&mim&^tf. ^ti^za^ 
xtePNA<7>mm:wmik. -tKb-hPNA*;-?- 
wmmm?<?>%)mmmAiz x * m& p n a* / 

[ o o o 5 ] p n a* y ^v-^sosratuiiisoiB 

h*PNAWIM«ftfc:«fc->T4M8W-ik, Fmocl 
PNAt/7-a- 7 hi:tBoclPNAty?-a 
->y hCD2 : fmtf'&ttlZ> (H2) . FmociPNA 

^/v-jl- - y h<7>&m%mmi,zmb.ztix& } o , i 



V 5 



Stephen A Thompson, John A Josey , el. al, 
Tetrahedron 1995, 57, 6179-6194. 
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[0006] ^PNA^iTiecOio^tBocMP 

F 



DIEA 



4 

DCODhbtOH 
or 

PyBOP/DEA 



K Michael Egholm, Ole Buchardt, Peter E. 

T ? Nielsen, and Rolf H. Bog 
N ^V\« J. y4m. Cfewt Sjc 1992. 7/4, 1895-1897. 



[ft9] 



V 

+ 



UOH 



^Fmoc SLtmftZtLtltltb. t B o c MO&fflllg 

LfrU 77— v ■ j-$.y ■ ishi^y 

T/U* U*tt*ffiffl Lfcvu B o ciP N AflMMUiO 

»!8«^3W#BI2 000-268638h LTBHCWHF 
[0007] £*U20M= , ftMfi* U N AWE 

y v-a= y f co^&mimziz 5 m&mtix ^ * . 



Kim L. Duehoim, Michael Egholm, et. al, 
J. Org. Chan. 1994, 59, 5767-5773. 

V ^xmdMtf%^ti\ t fct AttftTffiv > *> COT' L**5rV * 
(Peter E. Nielsen, GeraldHaaiman, Anne B. Eldrup 
PCT Int. Appl. (1998) WO 985295 Al 19981126, T. 
A. Tran, R.-H. Hattern, B. A. Morgan (1999) J. Pep 
t. Res, 53, 134-145. Jesper Lohse et al. (1997) Bio 
conjugate Chem. , 8, 503-509, Hans-georg Batz, Henr 
ik Frydenlund Hansen, et al. Pet Int. Appl. (199 
8) WO 9837232A2 19980827, Bruce Armitage, Troels K 
och, et al. (1998) Nucleic Acid Res., 26, 715-72 
0) . tti. m^bllllteWyM&fiTMVI&kft 

[fclO] 




O N O 

n>— HA I o 

o o 




2a 




[fcl 1] 
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3^ 



99" 



NOz 



44% 



2b 



4% 



3b 



N 



H 
4b 



•cii»*ft < -es * v ^ tut . 

[ 0 0 0 8 J LfctfoT, HRfc3tetlMgtt$H^«lffi 



[0009] JJHHlHfcJfc*. *»Pi#4>tt. HtgttP 

NAi=s~?-cDmimmimt ix. Tia/i— h b 



0 

OH , 



F + . 
/ 0 H 




;pr5yxf-;i/r5ySBH««*fflv^Ti^y^7;u* 
[0 0 10] ifc, *#PJ#fc«U $tMPNA*/7 

- « a«s t lt . p n A^itmmzm t-7 

[0011] **Wfc«t&ttPNAfc£j£ 
t&tHtXVUmt IX. ±Rf\r-hBt5£WV-hC0) 
^ffl**JBV^*ttfcJ:-)TtftttPNA*y7-t 



[001 2 3 —*. -3Z.Y^7i{-~?yX<7)&\±jo£V 



ttPNA*£jj0r^8^ifcS*iTv**. Witf, fl 

*77*n-f-fcl/C» Tfe^f5IBft6<jPNA*/7-a 

P N AjJ-'J rf -7- fcUA-T 
& (Oliver Seitz; Tetrahedron Letters 1999, 40, 41 
61-4164. ) . 
[fcl3] 



BocHN 
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3^ 



[00 13] 5£tt*t£tt. fiieMlgftWPNA^yv- 
[0014] 0R<f, Tia^-fJ: olz, 7fJflK$*rC^ 



l»3til^tt^ : F^succiniinideX^r;Hr#A-tl> .1 b 

Uz<^i>cot,z%-7X^&. 

Utl4J 




BocHN 



[ 0 0 1 5 3 «4"£#A^I>£ft^fcgft:rn 

pna^-u zf-?-m\mtix^%tf. ztit>zMMWz 
if%t>%i\ w»u mmimmm'mzftvx 

3iA-fl><9{i#S(;:EItT'£> 6 . 
[0016] -;frPNAtf 'J ^-tifcfcWfciJitt-ca* 

mm&mvmixznmxzL^tK u:9, 

[0017] U»U d**«£ttbTPHA*y 

jut t lt t . **£#miim}£iEmzmi ix^ 

»K (ffltt) -C^PJffltSoTiiSI 

fi^rsrcfti. znxozmk&xvm&frt*. mm 
mmmttthmpMTu-^mmPGmx-hh 

b%z.t>tlX^l. 

[ o o i 8 j frfc, mammzirthmmrn 
-ntrnttti. mux. QMsssmm^-ti 




[00 19] 

3zh^7*-~?>zi,z&ti^ i)^mm&tt?zm 
HAzmt&zbimbtz. 

[0020] 

[wmmmhtz^^m iMmmizmmnzn 
m&izmmummtfftmzti, frr>m>x& 

[0021] t &fc*> . . $lfi£14P NA^'J rf 
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PNA^y7-i-./N$:^ Fmoc-<»-7$yg?- 
b o c PNA-OHkRj5$-£TPNA:*!J=f-?— 

[00 2 2] *$HW4, Fmoc-w-n/S 
_B o c PNA-OHjJt, Fmoc-w-Ti/l^ 
^7;^n7i-;Pxxf-/Ui: B ° c PNA-OHtO 

WSBj&WWh . *^BJ{4 , Fmo c-<a- 

r5/K A ^y^7;^n7x^-;Px^r^* < , Fmoc 
- co- r 5 /Kfc ^ 9 y>V^uy x /-/Uk ^RiSlz 

[0023] $ fcfcifc, «lfitt^**A 
Lfcfcfc, $ 6 fcJWB*>MH!fc$HFtf*A*fT o i k * 

#Wi. 3fc«ffi&tt#m FITC, ROX, TAMR 

ttr $ yurc*4 -r t k ts . fltrie^fciRi* 

4. 

[0024] 4fc, *fraii, rf->\ /r->\ $/ 

[00 2 5] $£>fc. *$6"3ifcL PNA*U^?-0* 
Jfo&*. tBocftfflBafflffl**fflV^PNA«ttJ»t4 
Silt? ■ k^tta*-*-*. tW»5r8;fctt* 

S. *fc*4>£, *fMHtt. tBocSMifflfi^M 
BHAT»*£fc*«ttk-f4, tffiB#8cfc:R*4. $ 

^<mXt\ Fmo ell t^U ^'y^atC i -5 "CSS? 

[0 0 2 6] ifc. *fKBUU Fmoc-w-rS/it 
_b o c pna-OH^'. ( I ) 

Htl5] 

-moc 



BocHN 




(I) 



3^ 



fS3&Il-7tf>Vvtfftj&> 



[ 0 0 2 7 ] ttz. *%BJ(4. TfSa ) ~d ) : 

a) Fmoc-a)-7i/1^^7;W07x-^X 
Xx^lEfrfSlSfcfcVvC, Fmoc-co-TSy 
&k^?7/M-o7x/-;l'k$rRJ£$-£l>.rk ; 

b) Fmoc-»-7$/l- B ° e PNA-OH£SS! 

artsiefctswc. Fmo c -00-75 

;l/*n7x^x^f^^ B ° c PNA-OHtraE;* 
-ltl.C:kfcJ:oTFmoc-a)-r5yS?r B ° c PN 

A-omzmxthzt ; 

c) Fmoc-w-75yl- B ° c PNA-OH^4> 
PNA*U^-*llJtt-4lSfc:*JV^, PNA*/ 
-7-JL- 7 Fmo c-oo-TSyi!- B 0 c PN 

k 

d) BfffEPNA^U^V-j&^lStgttPNA^'Jd'-?- 

ttcomXtf. FmocMtX >J s^gglfcij: otS 
ffittKBttftaLTfl&iifc 1 W 5 y« k 

£#mk-r & , HuiB*sfcK-ri» . 

[0028] ZLX. *%m*. TEHB* ( I ) 
[ftl6] 

" -moc 



BocHN 




(I) 



(*«f, nm-i 5 xmztmt 

[0 029] *LT$fcfc. *f6Bfl{±, -ft* ( I ) 

[fl:i7] 

NHFmoc 



BocHN 



3X» 



(5$+, n(il~l 5 4T'C7)Si!c5r^-r) 
^ftSriBfrri^tfto-C. Fmoc-oo-TSVK 
£^y?7;M-a7xy-;UkRJE£-ti\ <£<7)EE*£ 
b o c PNA-OHkEJ£$-^l.^kl;J:o-CFmoc 

izmtz, 

[0030] %LX. TlfiHRS (II) 

[^183 



n(ii~i 5*x'cn>mL*m) x-mtihfc 
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tt. SWi&iU B-*fctt»«:or. FmoclJ; 

Mmm*fr#>mmfcci>*) * r 1 *mm? 
ttziwmAArtymwmttM* a-htio-i 

OmgkX'h*). Xi ~X 3 . Y, . Y 2 HZVZ X - 

Zsttt^toJjLb^aBSrc*^. X! + x 2 + x 3 
SOT* 9, Y, +y 2 >ox-$>*). z l + z 2 +z 3 
+z 4 +z 5 so-c-£>i>. fcft'U x t +x 2 +x 3 a 

it^Zj + Z 2 + Z 3 +Z 4 +Z 5 #RB$fcO"C&4i 

fctt«r<. X, +x 2 +x 3 = 0tf)i§£, Ri (iflg^tt 

an^am**?**. ) x-mzuzit-suzmt 

[003 1 ] S4>(C, +Z 2 + Z 3 +Z 

4 + z 5 = o x-h o . r 1 tftmBrFvi) h . frie-fk^ 

i b ZmUb-fl , friE-ffc&ftfcRI 
*»Pltt % X, + X 2 +X 3 =9T$> 
0. Y, +Y 2 =l"C*4;kSr««i:-f4» WE^ 
Mzmtk. &tz, *#5Hi, X t =3. X 2 =6T* 

[0 032] *^BJ(S. RifcttRi tfMWm 

m&mm4&w**'vi>& <r b zmmb-t & , mm. 

GWmth. S&fcifc, *ffelHtt. 

^mzmti. ±tz. *miii. Xj =z, = ix%h 

BJ!(2 S Y, S2T&9. Z 2 =l-C*4ifc*Wfti:-t 

m&ik&totzmth. ttz. *%pm. r 1 #5fl» 
m.*)vx>mmmx'bz> z t zmt-ti . mat 
smzmti. 

[0033] TKHRsS (III) 

[ftl9] 




(ao) )0 3-17 13^6 ( P 2 0 0 3 
[0034] $ 4>fc. HBHR* (III) [<fk2 0 3 



H 





[0035] *^HJ(i. PNAW#fl§jtKFmoc-cw-7 
MFmoc-oi-7iyi- B ° c PNA-OH£P 

[0036] ±Ewat«k o . «»»)«tt*sac*iv^ 

SAt" S&fgtt^i: LTTfrj&OsucciniinideX 
to?* *ittB»Sr < fflfHTS £o5£«&<K^AT"# £ . 

[0037] ttz. friefriB^WPNAt/^-a^-y 

ftttftflffifc ititf , S«)TSB«*«IBttP N A* 'J :f 
[0038] *M* J oTSWW^JjOTtt 

(II) 

[fc2 1 ] 




zz 



(ai))03-171396 (P2003- 



tt, S^fcttAU H-*fcttHfcoT. Fmocii 

ziz&mt&tivxymmtoKbr) ^ a-h{io~i 

0Og$T'*>9. X t -X 3 . Yj , Y 2 fciVZi - 
z 5 a^i e tii > oa±.(7ym.X'h Y ). x t +x 2 + x 3 

>0X'$>*). Y, +Y 2 >0'C'S> , 9s Zj + Z 2 + Z 3 
+ Z 4 +Z 5 feOT»4. fcfc'U Xj + X 2 + X 3 
±tfZ, +Z 2 + Z 3 +Z 4 + Z 5 *>P^tCO-C'fcl>^ 
X t +X 2 +X 3 =OOi£S\ Ri (ilSfgft 

ft . ) ft*> fc^fttefe v > 

T. Zj + Z 2 +Z 3 + Z 4 +Z 5 = OT'£>9, R 1 ifi 

-c* ftfc£to*as«f ft z. t ft . 

[0039] *$fcBHfc J:*Uf , mrEHRsS (II) "C^ 
frieffig^PNA^yv-JL- y h£fflWtPNA 

b^mrnxz-isixft o zbizxz h<r>x-b 

z^h7yTi-^T<7*nmizmi-&±.x\ 
%^i><7)x*m. i^fctjv^-ct. *%mz£h-m 
imtbxmitzi><7)X'$)&. 

[0 04 0] mXolzWkiSti&tt.irlfaomblX. 

(II) fc&wc, z t +z 2 +z 3 +z 4 
+ Z 5 > 0 0 . R*«)i^iStt^^#ftTJ) 

R 1 ^Slgtt^^^^^EftT* ft t 0)ttWft> 
ftft. 

[0041] dorn-:/ii*£ < S5iSMNMR« • MB 
ffi&Sitiffit&fBtt • #*BH«**>3ofc:4Htft£ k*« 

t* , aw y ( z t -z 5 oas^ft* 
x-mzti&m) zftLxteismttimtx^z. m 
mmfc-mmmn tot. p c t 



PfpOH/DCODMF 



ffl^ft£i:#T#ft. 

[0042] MBMMWattrWEOP N Ajl~ - y h 
froT^ftHteS ( I ) T'a$iil»fr^PNAJL- - x h 
sU I ) "CflS^^PNAa-v Mi»ffitt#*£ 

o KHHIItfettiH t *HS*A'C* ft i t imib IX 
l^ft. 

[00433 uz&^x, *mtzita£. mm& 
=?£mfczti&zb%\,\ mmmtmiH-z. p 
NAWz®m^m#>x$)mmzmxtz> z t * 

J: a fc&ft . Z<7)£ o WffiimftTb IX . Naphthal in 
ideM, FlavinS, DabcylSL BiotingJ, FAMM, Rhodam 
ine^L TAMRAS. ROXSL HABASL PyreneS, Coumarine 

[0044] t^b-tb. *mv,zmh mm&i <m 

o z. b lzi^Xiti!>miz%tzlztt5-Ztim«cD® 

mv£x &%mt& t <r>x-h h . § ^ w 

ft r «iSttPNAj OSii. PNA^/7-|5l±^2- 

^Sr^tftOtEUfc-ffttOTfeft. 
[0045] 

»KCRMft:lffi»-ft. 

[0046] *HBflfc«J:ft^U rfPNAfr&riWftH'- 
Mi, UllWttt, TH 
[^2 2 3 




n- 1 . n 

Fmoo-oj-7 7 S g£ 



n- 1 -11 



Fmoc-oj-7 5 /»- Boc PHA-0Pfp 




Fnoo- w-T 5 J »- Km: PNA-0H 



[0047] i&Btzj&tX. T0 



t^2 3] 



• 



W|pOHfl>CC/DMF 



«L2))03-171 396 ( P 2 0 0 3 -m%tji 



(I) 



**^^- FntocHN, 



««i-it 

Fnoc-ttf-TS/g! 




Fn»c-a»-7 5 J &- B ° c PHA-0Pf p 



Fnoo-w-7 5 J K- PNA-OH 



i7-/KPfpOH) t£KmZ-£Zmt>tl&Fmo 

mo c -w-7$71-OP f p ) Fmoc- 
a>-T$.SM-* ° <= PNA-OHSr^-fS. VM<D 
Tmz&^X%^&WLFmoc-6)-T$.;M-OPf 




[0048] fiiBFmoc-cy-r^yS-OPf p 
(4. Fmoc-fio-7$/ii:Pf pOHJDMFM 

TiEsS (III) 
[^24 3 



(HI) 




[0 04 9] &WC\ £*i£B 0 c PN A — OHtfODM 

Fmoc-w-TSyi- 8 ° c PNA-OHSrff !>„ 
Fmoc-w-7$/l- B ° c PNA-OH(i, PN 

A*y?-^>y hvmwfot ixmtthtitb. vm 

(DfcfcWC, ntLT(il~l SiTOffiRSrjiK 
SHUTS n«I^|V^\ A-fyUyHJttft 
i^)4*«R»(»4v^JB«F) £«**-4jSMcfcwc 

[0050] mz. TH 

Hb2 5 3 





Fmoc-w-7;/S- Boc PNA-0H la 

*»J^e-I at^jftt*. JUfcWfcfct ZS (N 

RJ53-ti\ tBoc|feffl@ffla**fflV^PNA«^a 
[005 1 ] PNAfcflfc&fctJWCM:. ^#>tBoc 



HATU, HBTUtJitfBOP^-HRWSrW^W** 

vbox'btiJimizfflmzK^ff. ^zmb ha*m 

[0052] TH 
[^2 6 3 




[^273 




• 



(&3) ) 0 3-1 7 13.9 6 (P2 0 0 3-ig r m 



[00 53] ifc, f^U iS>>imiz£ h Fm o c S<0 

'fthtih. ttfc. 2 0-4 0 9, 
W43 0*-C*ofc. «^aM(ctt(ctllBI±&< . 
UEPNAM^iB^fcWWC. HATU. HBTUfci 
B O P^HRftWfiBl^n^fflv^fiS . 
[0 0 54 3 fcfe, «ffitt$W*AML Fmoc-<w 
-7$/K- B ° = PNA-OH£Si£U:&. 11*>{c 
*T-oT*>J:< , hh\^ Fmoc-a-7 

5/$- B ° c PNA-OH£-£tf£"C<7)PNA*/-? 

-a- 7 h zmm& itzmzfi^ x t i t * ( s 2 

i£) . 

[00 55] ftftte. TH 
[ft2 8] 




1^9^( 



^-Idfcfc*. WOffiUSitflKRWi* Fmocl 

<o]K«iKoafc:ff*>*i*ll8 0 CSV vctt**>*fH3l«c 
#JGIIf4&V\ Witf , TFA/TFMSA/p-cresol/Thioanisole 
=60/25/10/10<7)J; 0 «MR« ! &jftfNclJ^TJ!Hltff 

[0056] ±l£<7) j; a (C, J: 
<9£j££g-fS;tF&i:J4fl 5 3:9. ®mfi=f-*Z<r)t* 

£8tftM?iJ P N Aro-^jfc&rarffiT** . 

[0 057] Fmoc-<a-7$yl- B ° c PNA- 
OHhPN A«£*r*4#* i:<0RJ6**tf *SM9fc J: 
hHWAziiiiM. TKHft* (II) 

[^2 9 3 



(5$+, Bt4, sv^t$ii4L, H-*fc*4S£o-c, r 

{4. 2V*Ktt4U R-*fcli*5:oT. Fmocli 
fctiWHIW^VflttHWc-CJbOs R 1 J4. *«fl(^ 
t3t{4Sm^^^i^*TfcO. a~h(40~l 
OvmWZ'h*). Xj ~X 3 „ Yj , Y 2 tJitXZt ~ 
Zstt^miOUlh^BR-CftO. X, +X 2 +X 3 
SOt*0. Y, +Y 2 >0T'£>9. Z t +Z 2 + Z 3 

+z 4 +z 5 sot*4. fcfc'U Xj +x 2 +x 3 a 
xvzi +z 2 +z 3 +z 4 +z 5 awto-ca^ 
t ti=Sr < . x, +x 2 +x 3 =o<#$&, ri imm& 

[00 58] *m\<r>-ffiAzSL->X. « (ID 



yBSB**£*tft>tfh SfefclXt +X 2 +X 3 = 9T' 
Yj +Y 2 =l"Cft4fcW. *fc{iX, =3. X 

2 =6-c&o. Y t =iT'$>i.i^3E)\ mzimiz^ 

[0059] ttz. (ID 

x. muz. RttdiR 1 tfmMffim&mmttTmm 
{4, nawta*, Rtfimmmmmfrrmmx' 

[^3 0 3 




(?1 4) 103-1 71196 (P2 0 0 3-%9 6 



1^9^( 



[0060] z^x o mt&msHB& 

(II) KfcWC. X, = Z t = Z 2 =lX'fcO. a>o 
Yj >2X'hHtt$9X'hZ>. Zcr>£o 

-l ocomiX'htumtemfeZh&^tf, muta.^ 
6X'h*). b^4X'$>*). f^ex'h&tcox'hix 
£f^&xv : mm±<o^-ftLiz&^xt>3m\&% 

[oo6U u^-gp{j^^A-ri,chtj;oT. m 

ttmmzxmmztwzt&zktfx'zz. *w 

mmcomK^mm<'tibb^&.tixii. imv>* 
-»^&£>1\ -^st ( i ) izm&f^hz^ n 
mizjBtxmm-&ztiz£'oxi>-sjmx'$>&. yy# 
-mm&t&mtixi*. mmmtzmmm 

t>imx'M, mzmm^6cr)W.mv:m'ik*.mm i 
imx-hh. 

[0062] mMmmmm^^mx^titdt^m 

J4. (PUifKoch, T. ; Hansen, H.F.; Andersen, P.; La 
rsen, T. ; Batz, H.G. ; Otteson, K. ; Oram, H. J. Pep 
tideRes. 1997, 49, 80-88. Srfljffl lXftmiZ-&f£Zti 

•j y# -gpfi ttt . TtJiR^ Boc-7-rs y ? y 
[ o o 6 3 ] i commit Lxmms&imx 

%mm&®.tlX. TtflKOF ITC, ROX, TAMR 
AttiiiD a b c y 1 m^WL^^Xy-)Vm.nWk 

nmzm^x. ^mmm^m^mitizt 



Br *°' -TGA CTGCATCCC ACTCTCATCC 



[0064] ^m^it^mizmxmm^mm^ 

mmmmmmt. mmmmm-^ ( i > x-mti 
&tt£Mzm^&z\tizj:>o ^ mmizmA-f&ztwx' 

[0 06 5] tti. FinocT$yi?^--y hzmm&z 
bizx^x. mtW7)T$;mzmxt&c\bi>-5imx' 

hi. *n&mtimffiM2 0i5£V2ll l zl>vklt:. 

[0066] £ft^ro-7^®fct r^PNA 
-714. PNAfcKK«!HMBt»f-*^7-f-r««** 

oT. £*i6ti, b*mmiX\^ftMi% 

imyu--f*mmmx-%&zw.m< z tffx-z* 

[0067] ZtllZttlX. ^mmitzTu-?^ 

i , 5 ? h b y 7 ? x^)mss^«tgtt^ 

fcnwiR=fir < * - 1 **?riBT» y . -e^) J: a 
. As^ffi^x h x-mmzmz z t mt&£% 

[0068] 

mtmn &Tizmfcm&m^x*%mzuzmffliz 




(MMMl ) Fmoc-fily-BocPNA-OH^jK ( 1 ) 
Fmoc-Gly-OH (891 mg, 3.0 mmol) hPfpOH (754 mg, 4. 
5 mmol )iODMF^?g (12mL) tClDCC (845 mg, 4.5 mmol)?:* 

mm i . £ <oRiB«*<rc-c30»»:v Ycasmsanj 
aatLfc. »E«*^iLr**JSffiaaiL, sag* 

B 0 <= PNA-OH (436 mg, 2.0 mmol)cODMF}§M(16 nt){:d 
iisopropylethylamine (445 txl, 2.6 mmol) £2lD;i. 

#^>#7A?07r-& (0-50% MeOH/CH 2 Cl 2 ) Hi 
DffiMLFmoc-Gly-B . e p NA -o H (121 mg, 12%) 

>H NMR (DMS0-d 6 ) d 7.88 (d, J = 7.0 Hz, 2 H), 

7.72 (d, J = 7.0 Hz, 2 H), 7.62 (brt) and 7.56 (b 
rt) (1 H), 7.41 (t, J = 7.0 Hz, 2 H), 7.33 (t, J = 

7.0 Hz, 2 H), 7.18 (m, 2 H), 6.85 (brt) and 6.79 
(brt) (1 H), 4.35 - 4.15 (m, 3 H), 4.05 - 3.85 (m, 

3 H), 3.77 (a, 1 H), 3.40 - 3.25 (m, 2 H), 3.10 
(m) and 3.03 (s) (2 H), 1.37 (brs, 9 H); ™C NMR 
(DMS0-d 6 ) S172.2 (d), 169.10 (d), 156.34 (d), 15 
5.58 (d), 143.83, 140.66, 127.58, 127.04, 125.24, 
120.04, 77.77 (d), 65.71, 47.34 (d), 46.72, 46.65 
(d), 29.23 (d), 28.14 (d) ; FABMS m/z 498 ((M+H)*]. 

[0 0 69] (IW2) Fmoc-C 7 -0Pfp<7)-&j£ 
Fmoc-C 7 -0H(381.9 mg, 1.0 mmol) £PfpOH(349.7 mg, 1. 
9 mmol )ODMF?M (2. 5mL)HDCC (392.0 mg, 1.9 mmol)£ 

*^TTDDt. Z<7)K&mZQ o cT'3o#&v>-cmffl-e- 

■tSffU:. aE»7aD0Irea*r»ILTr«*«Eia 

mi. mtii'V*y>vji5J*?nvbmca i ci 2 )fc£ 

Vnmitz®. HexaneTSttftLefi»*fc LTFmoc-C 
7-OPfp (537.5 mg, 98%)£f#£. l H-NMR (CDC1 3 )£7.76 
(d, J= 7.6 Hz, 2 H), 7.59 (d, J = 7.6 Hz, 2 H) , 7. 
40 (t, J = 7.4 Hz, 2 H), 7.31 (t, J = 7.4 Hz, 2 
H), 4.70 - 4.73 (brt, 1 H) , 4.47 - 4.40 (brd, 2 
H), 4.22 (t, J = 6.42 Hz, 1 H) , 3.20 (q, J = 5.94 
Hz, 2 H), 2.66 (t, J = 7.38 Hz, 2 H) , 1.80 - 1.75 
(m, 2 H), 1.55 - 1.50 (m, 2 H) , 1.45 - 1.34 (m, 6 
H); 13C-NMR (CDC1 3 )S 169.44, 156.43, 143.98, 141. 
96(h). 141.29, 140.23, 138.67(a), 136.99(m), 127.6 
0, 126.%, 124.97, 119.91, 66.49, 55.73,47.29 , 41. 
34(d), 34.89, 33.22, 29.85, 28.70 , 26.42, 25.43, 2 
4.60 ; HRMS (FAB* ) calcd. for Ca^Fs^ ((M+H)*) 5 
47.5131 observed 548.1861. 
(0070] ($mm 3 ) Fmoc-G 1 y-Bo c PNA-0HO-&J& 
(2) 

T*hy(6.0 mUfcTkU.O mL)O?i^^NaHC0 3 (6 
7.2 mg, 0.8 mmol)$rjD^., Fmoc-Gly-OPfp (240.9 mg, 
0.52 mmol) £ Boc PNA-0H (87.3 mg, 0.4 mmol)£?§8? 



5) ) 0 3 - 1 7 1^S^6 (P2003-96 

itz. ^mzm*fam~?7'*i''yi>x'$tmit®Mt: 

jUSSU ^U;#^;$7A?a7h£(l-5% Me0H/CH 2 Cl 

2 ) ai^H-20(Me0H) xnm i tz . z<m. mtx+vy 
fc*a»u msmmLr^yrxj^y-tixFmc 

-Gly-BocpNA-0H (157.3 mg, 8O0£f#fc. 
[007 1] mifoffl4 ) Fmoc-/3-Ala-B <> c pna-OHO 
£tf (1) 

Fmoc-#-Ala-0H (311 mg, 1.0 mmol)£Pfp0H (334 mg, 
1.75 mmol)CDDMF?|?$(2.5 mUfcDCC (288 mg, 1.4 mmo 

i) £*#TiD;t, ze>Kmmwcx'30ftm^x'mi&x'i 

SSr^U^y/^^A^ovhS (CH 2 C1 2 ) iz£*)ffi 
Skit:. ,I*l£HexanefcCH 2 Cl 2 X'W&&1. 6fi$* 
b tTFmoc-y3-Ala-0Pfp (429 mg, 90%) Z'&tz. Fmoc- 
/9-Ala-QPfp(100 mg, 0.21 mmol) b B ° c PNA-OH (41 m 
g, 0.19 mmol)c9DMFv§$(2 mUfcdiisopropylethylamin 
e (36 ul, 0.21 mmol) W&X'l 5BflW#L 

tz, Zix^mSMmi. SIJyW^^A^n-? 
hm (0-10% Me0H/CH 2 Cl 2 ) fc X 9fitMLFmoc-y3-Ala 
_B o c p NA -oh (41 mg, 42»£fcfc. L H NMR (DMSO- 
d 6 ) d 7.88 (d, J = 7.4 Hz, 2 H), 7.68 (d, J = 7.4 
Hz, 2 H), 7.41 (t, J= 7.3 Hz, 2 H), 7.33 (t, J = 

7.3 Hz, 2 H), 7.18 (m, 2 H), 6.83 (brt) and6.72 (b 
rt) (2 H), 4.3 - 4.2 (m, 4 H), 4.05 - 3.9 (m, 3 
H), 3.33 (brt) and 3.29 (brt) (2 H), 3.19 (m, 2 
H), 3.07 (brq) and 3.02 (brq) (2 H), 1.36 (brs, 9 
H); 13C NMR (DMS0-d 6 ) 5171.20 (d), 170.85 (d), 15 
5.93, 155.56, 143.87, 140.69, 127.55, 127.01, 125. 
09, 120.05, 77.73 (d), 65.30 (d), 59.69, 47.35 (d), 

46.68, 46.49 (d), 37.99 (d), 36.72 (d), 28.14 
(d). 

[0072] ) Fmoc-£-Ala- B °cPNA-0H<D£|£ 

(2) 

THrh^(1.25 nL)i:*(1.25 ■l)<^£$8«teNaHGD 3 (9 

2.4 mg, 1.1 mmol)£flD;i. Fmoc-/3-Ala-0Pfp (476.0 m 
g, 1.0 mmol)i:BocpNA-0H (87.3 mg, 0.55 mmol)£?§8¥ 

u mxmmmnttz. ?mitzi n *ircs»«> 
•c)*pH 3.o£u KimizAx? x ymmmtut . 
gm^ix-mmi. ^mmz&mmx-mmi 
iz. wm^mmm^^^^x^m^mmm 

mi. isV#y)Uti7J±7n-?hm(\-57, Me0H/CH 2 Cl 2 ) 

lT^)VyrXJ^y-b L"CFmoc-/3-Ala-B°cpNA-0H 
(225.9 mg, 80%)£f#fc. 

[0073] (HSt#j6 ) Fmoc-G ABA- B ° <= PNA-0HO-£ 
«(1) 

Fmoc-GABA-OPfp (100 mg, 0.20 mmol) b B ° <= PNA-OH 
(40 mg, 0.18 mmol)cr)DMF^(2 mL) Hdi isopropylethy 
lamine (34 ul, 0.20 mmol) iMl. MUXl 5B#fSI 




?vr?hm (0-20% MeOH/CH 2 Cl 2 ) fc i OftSSLFmoc- 
GABA- B 0 c PNA-OH (43 mg, fiDZWz. »H NMR (DMSO 
-dg) 5 7.88 (d, J = 7.4 Hz, 2 H), 7.68 (d, J = 7.4 
Hz, 2 H),7.41 (t, J = 7.4 Hz, 2 H), 7.33 (t, J = 
7.4 Hz, 2 H), 7.29 (m, 1 H), 6.82 (brt) and 6.71 
(brt) (1 H), 4.3 - 4.2 (m, 4 H), 4.05 - 3.9 (a, 3 
H),3.35 - 3.25 (m, 2 H), 3.1 - 2.95 (m, 4 H), 1.36 
(brs, 9 H); 13 C NMR (DMS0-d 6 ) 5172.2 (d), 171.5 
(d), 156.03, 155.60 (d), 143.89, 140.68, 127.54, 
127.00, 125.50, 120.04, 77.70 (d), 65.19, 54.84, 4 
7.89 (d), 46.97 (d), 46.72, 38.20 (d), 29.23 (d), 
28.14 (d), 24.98 (d). 

[0074] ( mm 7 ) Fmoc-GABA-OPf P C7)^ 
Fmoc-GABA-OH (325 mg, 1.0 mmol ) t Pf pOH (221 mg, 1. 
2 mmol)<ODMF^S(2.5mL)tDCC (248 mg, 1.2 mmol)£ 
Ml , Z <7)RJffiiVC-Q3Q#&}i ^T'^iaT'15B# 

isvijytvijv&twvm (ch 2 ci 2 ) izxmm 

U LTFmoc-GABA-OPfp (463mg, 943!) Z% 

fc. »H NMR (CDC1 3 ) 57.77 (d, J = 7.5 Hz, 2 H), 7.5 
9 (d, J =7.5 Hz, 2 H), 7.40 (t, J = 7.5 Hz, 2 H), 
7.31 (t, J = 7.5 Hz, 2 H), 4.85 (brs, 1 H), 4.45 
(d, J = 6.3 Hz, 2 H), 4.21 (t, J = 6.3 Hz, 2 H), 
3.32(d, J = 6.5 Hz, 2 H), 2.71 (t, J = 6.5 Hz, 2 
H), 1.98 (t, J = 6.5 Hz, 2H); 13 C NMR (CDC1 3 ) 516 
9.02, 156.49, 143.83, 141.87 (m), 141.28, 140.23 
(m), 138.61 (m). 136.94 (■). 127.62, 127.46, 124.8 
9, 119.88, 66.52, 47.25, 39.92. 30.42. 25.03. 
[00 7 5] (HS6098) Fmoc-GABA- B °cPNA-0Htf) 
6* (2) 

7-thy(5.0 mL)h7k(1.0 bL) Wfi^SfJRtNaHCOa (6 
7.2 mg, 0.8 mmoDSrjDt. Fmoc-GAB A-OPfp (255.5 
mg, 0.52 mmol) k > ° c PNA-OH (87.3 mg, 0.4 mmol)£?§ 

(o 'o^ph 3.0k u &um£U?xym&mt:te 

5/y^y;P*5A^OVhffi(l-5Z Me0H/CH 2 Cl 

7*/W 7 T X>^*7 ¥~- bLX Fmoc-G A B A- Boc PNA-OH 
(175.9 mg, MfiZ'&tz. 

[0076] (.mm 9 ) Fmoc-C 4 -«•« PNA-OHO&Jjfc 
7th>(4.0 mL)k*(1.0 mL)O?I^ji^CNaHC0 3 (6 
7.2 mg, 0.8 mmoDfcJnL Fmoc-C 4 -0Pfp (323.5 mg, 
0.64 mmol)i: Boc PNA-OH(87.3 mg, 0.4 mmol) 

Sffl-ci2K)iaHKtf ufc. n tsirci§$(o 

'C)$:pH 3.0k U S6K«^xy|8*»a*»li. P 
Willi SrtSTkKKv^i/^ A-CSata§ -fr. 5/ y * ^ 



6 ) ) 0 3 - 1 7 1^^6 ( P 2 0 0 3 -Win 

#?i*?0^r-£(l-5% Me0H/CH 2 Cl 2 K1fgiU:. Wt 

— t LTFmoc-C^ 00 PNA-OH (190.7 mg, 88X)£*|fc. 1 
H-NMR(CDC1 3 ) 57.76(d, J = 6.7 Hz, 2 H) , 6.96 (mi) 
and 6.66 (ma) (brd, J = 6.7 Hz, 2 H), 7.41 - 7.37 
(m, 2 H), 7.32 - 7.28k, 2 H), 7.14 (ma) and 6.6 
8 (mi) (m, 1 H), 5.54 (ma) and 5.43 (mi) (brt, 1 
H), 4.45(mi) and 4.37(ma) (m, 2 H), 4.24 - 4.21 
(m, 1 H), 4.08 - 3.95 (m, 2 H), 3.54 - 3.48 (m, 2 
H), 3.29 - 3.11 (m, 4 H), 2.43 - 2.25 (m, 2 H), 1. 
70 - 1.29 (m, 13 H); 13 C-NMR (CDC1 3 ) 5 174.39, 17 
3.07. 171.95. 157.51, 156.79(d), 156.11. 144.06 
(d), 141.16, 127.46(d), 126.90(d), 119.77(d), 81.4 
2 , 79.67 , 66.39(d). 53.35 , 49.46(d), 49.17, 48.6 

0, 47.15(d), 40.89, 40.32(d), 38.68, 31.87, 31.4 

1, 29.59 , 29.11(d). 28.28 . 21.77(d); HRMS (FAB + ) c 
alcd. for C 29 H 3 7N 3 0 7 ((M+H) + ) 539.2632 observed 54 

0. 2707. 

[0077] mMM 1 0) Fmoc-C 5 - B °'PNA-OH?)£)ft 
7*^(7.5 mUi:* (1.0 mL)c7)M^M^NaHC0 3 (67. 
2 mg, 0.8 mmoDSrJni., Fmoc-C 5 -OPfp (311.0 mg, 0.6 

mmol)k Boc PNA-0H (87.3 mg, 0.4 mmol)£?f8?U 2 

mzmfsiimiti. mitu n tmz-mmo °o 

£ P H 3.0k U S4>fctt?xyi8#«?fc£Jn;L iftgx 

^^7A?D7bS(l-55; MeOH/CH 2 Cl 2 )T*»SL 

)V7TX>^f-bl,X. Fmoc-C 5 - B 0 c PNA-OH (198.0 m 
g, 90»£ttfc. 1 H-NMR (DMS0-d 6 )5 7.88(d, J = 7.4 
Hz, 2 H), 7.68 (d, J =7.2 Hz, 2 H) , 7.41 (t, J = 
7.4 Hz, 2 H), 7.32 (t, J = 7.4 Hz, 2 H) , 7.22(br 
t, 1 H), 6.81 (ma) and 6.67 (mi) (brt, 1 H), 4.33 
(mi) and 4.29 (ma) (brd, 2 H), 4.20 (t. J = 7.1 Hz, 
1 H), 4.08 (mi) and 3.90 (ma) (brs, 2H), 3.09 - 
2.94 (m, 4 H), 2.30 (ma) and2.14 (mi) (brt. 2 H). 
1.51 - 1.45(m, 2 H). 1.41 - 1.31 (brs. 11 H), 1.29 
-1.21 (m, 8 H); 13 C-NMR (CDC1 3 ) 5175. 1(d). 172.27 
(d). 157.20(t). 156.63. 144.43(d), 141.69. 128.0 
7, 127.45. 125.40(d). 120.35. 81.71, 80.00, 67.36 
(d). 50.42, 49.81(d), 48.90(d), 47.82(d), 41.77, 4 
1.16 , 40.64 . 39.19, 33.12 , 32.75 , 29.45(d), 28.8 

1, 26.59 , 24.97 , 24.70; HRMS (FAB*) calcd. for 
HjgNaO? ((M+H) + ) 553.2788observed 554.2873. 

[0078] mtm 1 1 ) Fmoc-C 6 - B °cpNA-0Hc7)-£j£ 
7-tr r- y (6. 0 mL) t * (1 . 0 mL) O?I-£?I$£NaHC0 3 (67. 
2 mg, 0.8 mmoDSrflDi.. Fmoc-Cg-OPfp (331.9 mg, 0.6 

mmol) k Boc PNA-0H (87.3 mg, 0.4 mmol)£?§fi?U 2 

mmftimit:. ymitzi n wrii(o *c) 

£ p h 3.0k U Z Uzi%? xymmmZMi. IftSx 




•J f] ?)Vi) 7&7\3~? b m (1-5% MeOH/CH 2 CI 2 ) TH S3 1 

)V7rX^y-t LTFmoc-Cs-B^PNA-OH (197.0 m 
g, 87%)£f#£. 1 H-NMR (DMSO-ds) 57.88 (d, J =7.7 
Hz, 2 H), 7.68 (ma) and 7.63 (mi) (brd, J = 7.4 H 
z, 2 H), 7.40 (t, J = 7.4 Hz, 2 H), 7.32 (t, J =7. 
4 Hz, 2 H), 7.22 (brt, 1 H), 6.79 (ma) and 6.66 (m 
i) (brt, 1 H), 4.39(mi) and 4.29 (ma) (brt, 2 H), 
4.20 (t, J = 6.7 Hz, 1 H) 4.08 (mi) and 3.91 (ma) 
(brs, 2 H), 3.10-2.97 (m, 4 H) , 2.31 (ma) and 
2.15 (mi) (brt, 2 H) , 1.50 - 1.47(m, 2 H), 1.41 - 
1.36(m, 11 H), 1.28-1. 24 (brd, 6 H); 13 C-NMR (CDC1 3 ) 
5175.23(d), 172.41(d), 157.11(d), 156.60, 144.34 
(d), 141.69, 128.07. 127.45, 125.40(d), 120.35 , 8 
1.68 , 80.00(d), 67.72 , 67.50(d), 53.87 , 50.77 , 50. 
14(d), 48.90, 47.82(d), 41.29(d), 41.36, 40.69, 3 
9.18 , 33.19 , 32.%, 30.00 , 29.11, 28.81, 26.75 
(d), 25.27(d), 24.80(d); HRMS (FAB*) calcd. for C 29 
H 41 N 3 0 7 ((M+H) + ) 567.2945 observed 568.3027. 

[00 79] (HS60J 1 2 ) Fmoc-C, -* ° <= PNA-0HcO^ 
b y(7.0 mL) fc#(1.0 mL) M£NaHC0 3 (67. 
2 mg, 0.8 mmol)£Jn;i, Fmoc-C^-OPfp (328.5 mg, 0.6 

mmol)fcBoc PNA _oH (87.3 mg, 0.4 mmol)£?§8?U M 

&x-2imtmitz. imuzi n matx-mm® *c) 
£ph 3.oi:u $ uzn? ^ymmmzm*. . mm* 
wcttau ^mmm^^x-mmitz. 
mmmm^^^^^x^m^. mm^w^t^ 

V ij Y)Vt) yA.7n~? b ma-5% MeOH/CH 2 CI 2 ) TUtf? t 

fc. mt^f-uyizm>itzm. msmmi&^r^: 

)V7TW7?-t LTFmoc-C 7 -BocPNA-0H (196.1 m 
g, Ml)*Wz. 1 H-NMR (DMS0-ds);S7.88(d, J = 7.7 
Hz, 2 H), 7.68 (ma) and 7.63 (mi) (brd, J = 7.4 H 
z, 2 H), 7.40 (t, J = 7.4 Hz, 2 H), 7.32 (t, J =7. 
4 Hz, 2 H), 7.22 (brt, 1 H), 6.79 (ma) and 6.79 (m 
i) (brt, 1 H), 4.39(mi) and 4.29(ma) (brd, J = 6.9 

Hz, 2 H), 4.05 (t, J = 6.7 Hz, 1 H), 4.08 (mi) an 
d 3.91 (ma) (brs, 2 H), 3.12 - 2.95 (m, 4 H), 2.31 

(mi) and 2.15 (ma) (brt, 2 H) , 1.50 - 1.47 (m, 2 
H), 1.42 - 1.34 (m, 11 H), 1.25 (brd, 2 H); ^C-M 
R (CDC1 3 ) 5 174.72, 172.19, 156.52, 156.05, 143.7 
8(d), 141.14, 127.51, 126.89, 124.86(d), 119.79. 7 
9.43(d), 66.80(d). 53.33. 50.19, 49.20, 48.50, 47. 
14(d), 41.18(d), 38.60, 32.28(d), 29.60. 28.83, 2 
8.26, 26.27(d), 24.68(d), 21.77(d); HRMS (FAB + ) ca 
led. for C 32 H43N 3 0 7 ((M+H)*) 581.3101 observed 58 
2.3171. 

[0080] mt&m 1 3 ) Fmoc-Q 0 -i>ocPNA-0H 
7-tbya.O mL)£*(1.0 ni)Oi!l^$tNaHC0 3 (67. 



7) )03-l 7 1^^ (P2003-96 

2 mg. 0.8 mmoDSrin*., Fmoc-Ci 0 -0Pfp (353.7 mg. 0. 
6 mmoDfcBocPNA-OH (87.3 mg. 0.4 mmol) £®ML. W. 

&x24#fmfmit:. mitzi n ^mximio -a 

£pH 3.0i:U %t>lZ\%7^>M7iqm$:J}\ll. *»x 

wcttani. immzm}±&*x'mmiK. %m 
m*mm^y* : s*?j±x'im%*t. mmzwmii' 

U^y;^7^^0Vha(l-5% MeOH/CH 2 Cl 2 )T«L 

)V7rW7¥—t LTFmoc-C 10 -8<"=PNA-0H (218.5 m 
g, ZZDZWz. 1 H-NMR (CDCI3) 59.60 (brs, 1 H). 7. 
73 (d, J = 7.6 Hz, 2 H), 7.58 (d, J = 6.8 Hz, 2 
H), 7.37 (t, J = 6.8 Hz, 2 H), 7.29 (t, J = 7.2H 
z, 2 H), 5.52 (ma) and 5.35 (mi) (brd, 1 H), 5.00 
(s, 1 H), 4.45 (mi)and 4.40 (ma) (brd. J = 6.4 H 
z, 2 H), 4.23 - 4.22 (m, 1 H) , 4.09 (mi) and 4.04 
(ma) (brs. 2 H) , 3.57 - 3.46 (m. 2 H). 3.29 - 3.03 

(m, 4 H), 1.66- 1.58 (brs, 2 H), 1.52 - 1.37 (m, 
11 H). 1.33 - 1.20 (brs. 12 H); 13C-NMR (CDC1 3 )51 
74.5(d), 172.43(d), 171.64(d), 157.83(d), 156.98. 
156.03, 143.78(d). 141.17, 127.52, 126.90. 124.86 
(d). 119.70(d), 81.08, 79.43(d), 67.26. 66.43, 50. 
14. 49.29. 48.145(d). 47.17(t). 41.47 , 40.99 , 40.1 
6 , 38.63 , 32.90 , 32.43(d), 29.55(d), 29.22W, 28. 
28, 26.56(d). 24.98. 24.75; HRMS (FAB + ) calcd. for 

C35H 4 9N 3 0 7 ((M+H)*) 623.3571 observed 624.3643. 

[0081] mim\ 1 4 )Fmoc-C, x -0Pfp<9£jft 
Fmoc-C u -0H (437.5 mg, 2.0 mmol) tPfpOH(276.6 mg, 
3.0 nimol)<7)DMF}§$(2.5 mL)^DCC(309.5 mg, 3.0 mmo 
DZMsTXMl. cWKmmZO °CT-30#&Vvt'^ 
•C'18B#Mf Uz. RJfc&7f£DCUrea£iFS'J LXPW.% 

t )izX <0mmitz&, HexaneT'S^Btafe^*i: IX 
Fmoc-C u -0Pfp (575.6 mg, 96%)£#fc. 1 H-NMR (CDC 
l 3 )57.79(d, J = 7.6 Hz, 2 H), 7.63 (d, J = 7.2 H 
z. 2 H). 7.43 (t, J =7.6 Hz, 2 H) , 7.34 (t, J = 
7.2 Hz, 2 H), 4.86 (brt, 1 H) , 4.47 (mi) and 4.44 
(ma) (brd, 2 H) , 4.25 (t, 1 H) , 3.22 (q. J = 6.1 H 
z, 2 H), 2.68 (t, J = 7.2 Hz, 2 H) , 1.80 (m, 2 
H), 1.56 - 1.52 (m, 2 H) , 1.47 - 1.42 (m. 2 H), 1. 
39- 1.30 (m, 12 H); HRMS (FAB*) calcd. for C 33 H 34 F 
5NO4 ((M+H)*) 603. 6194 observed 604.2490. 
[0082] 1 5 ) Fmoc-d , - B °=PNA-0H 

7* by (10 mL)i*(1.0 mL) <^I-£if$tNaHC0 3 (67. 2 
mg, 0.8 mmol)£flni.. Fmoc-C, ! -OPf p (362.2 mg. 0.6 
mmol)i: Boc PNA-0H (87.3 mg, 0.4 mmol)£?§fl?U M 

i&xmffi®nuz. imitzi n mtx-mmio -a 

StpH 3.0i:U $ uzixmymmmnui. BHgx 

wcttttiu i*®mztm±&?i<.x'&tmuz. 
mzm*im-?7*i''>j*x'&mit. meawmi^ 

V il 5A^D7ha(l-a Me0H/CH 2 CI 2 ) XtHM I 




tz. mttj-wizmt-Ltz®. mE.wmi&&e>7* 

/l/7rXA , '>^-i:LTFnioc-C 11 -BocpNA-0H (227.6 m 
g, 8M)H§fc. l H-NMR (CDCI3); 59.62 (brs, 1 H), 
7.74 (d, J = 7.6 Hz, 2 H), 7.57 (d. J = 7.5 Hz, 2 

H) , 7.37 (t, J = 7.1 Hz, 2 H), 7.28 (t, J = 6.8H 
z, 2 H), 5.53 (ma) and 5.35 (mi) (brs, H), 5.00 (b 
rt, 1 H), 4.43 (mi)and 4.37 (ma) (brd, J = 6.4 H 
z. 2 H), 4.22 - 4.19 (m, 1 H), 4.06 (mi) and 4.01 
(ma) (brs, 2 H). 3.51 - 3.44 (m, 2 H), 3.23 - 3.08 

(m, 4 H), 2.36(ma) and 2.21 (mi) (brt, J = 7.0 H 
z, 2 H), 1.69 - 1.58 (brs, 2 H) , 1.52- 1.40 (m, 11 

H), 1.29 - 1.25 (brd, 14 H); 13C-NMR (CDC1 3 ) 517 
5.45(d), 172.428(d). 157.91(d), 157.01. 156.57, 14 
4.33(d), 141.72. 128.05. 127.43. 125.40(d). 120.3 
5, 81.63. 80.00(d), 67.77, 66.97, 50.67, 49.84, 4 
9.20(d), 47.72(t), 42.10, 41.53, 40.70. 39.18, 33. 
51, 33.07, 30.032, 29.83(a), 28.82. 27.00(d), 25.4 
4, 25.35; HRMS (FAB*) calcd. for (^H^NgO? ((M+H) 
♦) 637.3727 observed 638.3794. 

[0083] 1 6 ) PNA oligo 1 (H 2 N-G-A-T-p 

MR-G-A-C-G-C-C0NH, ) <9£j£ (SSI ft) 
tBocS (cf. Koch, T.; Hansen, H.F. ; Andersen, 
P.; Larsen, T.; Batz, H.G. ; Otteson, K.; <£rum, H. 

J. Peptide Res. 1997 , 49 , 80-88. ) «Mv\ fflffiffi 
&MBHA (50 mg) fc#§PNA* -y h (f-$>-7. 
7 mg. ^-r-^yiO.l mg. Tr-^10.6 mg. ^7-^1 
0.9 mg. Fmoc-Gly- B 0 c PNA-OH 10.0 mg ; #20 mmol ) 
fctt£SOHBTU (7.6 mg. 20 mmol) fcDIEA (7.0 #L. 20 

mmol) Zft^XW&W^MMZ'ft-otz. Cl^O. Fmoc- 
dy-B o c PNA-OHSrO^LfelRCIi, tfWJf-SS^PNA 

*;v-3--vhtm&thmt,z, t-rwj^ym 

(20% piperidine in DMF 3 mL. 0#) tTFmoc 

mmmix. K^x-mamftwtijvxymm 

fob LTp-Methyl Red-OH (10.8 mg. 40 mmol) £ijf£ 
8WBTU (15.2 mg. 40 mmol) fcDIEA (13.9 //L. 40 mmo 

I) m^xmtmcom^mxuz. *<m* * 

mmSWzbb. ®m (TFVTFMSA/p-cresol/thioani 
sol =60/25/10/10) izX t )ffl®imfrt><m')liilbzm 

commzmmzftw mmtx. mttwrn oi 

igo l£#£. UV Amax (H 2 0) 303 , 548 (nm). 
[0 084] (mtmi 7) PNA oligo l^fig (SS2 

m) 

tBoc&(cf. Koch, T.; Hansen, H.F. ; Andersen, 
P.; Larsen, T.; Batz, H.G. ; Otteson, K.; <£rum, H. 
J. Peptide Res. 1997 , 49 , 80-88. ) fcfi&V\ Hfflffl 
ftMBHA (50 mg) t#BPNA^ /V-jL-y h (*5>7. 
7 mg. i/hv-yiO.l mg. Tr-^10.6 mg. ?T—V\ 
0.9 mg. Fmoc-Gly- B 0 e PNA-OH 10.0 mg ; #20 mmol ) 
km&mm\) (7.6 mg. 20 mmol) £DIEA (7.0 ul. 20 



8 ) ) 0 3 - 1 7 1^^6 (P2003-)96 

mmol) SrfflVvCjS&ft^jSfcffofc. -kXCO^y? 
-a- y h £jr<fcHS£L£&. b°^'j ^'y^a (20% pi 

peridine in DMF. M«S3 0#) LTFmoc-GlySSfcBfc 

m ix . &i ^-wtemtffitt^H^^^jK^Bw* t l 

TP-Methyl Red-OH (10.8 mg. 40 mmol) £fl3&ffl|HBTU 
(15.2 mg. 40 mmol ) hDIEA (13.9 //L. 40 mmol ) £ 
ffivvCffl£L!W<0ffiHfc:3*ALfc. ^<of£. (tf 
A/TFMSA/p-cresol/thioanisol=60/25/10/10) OS 

MSLT. SWfc-f &PNA oligo l£#fc. UV Amax (H 
,0) 302, 550 (nm). 

[0085] ( l 8 ) PNA ol igo 2 ( H 2 N-G-A-T-m 
MR-G-A-C-G-C-C0NH 2 ) <7)£j£ ( ^ 2 S ) 
tBoci (cf. Koch, T. ; Hansen, H.F.; Andersen, 
P.; Larsen, T. ; Batz, H.G.; Otteson. K. ; <£rum, H. 

J. Peptide Res. 1997, 49, 80-88. ) tZfcW Hfflfi 
flsMBHA (50 mg) {3#SPNA^E / V-JL-y r- <?-*>7. 
7 mg. i^h^>-10.1 mg. 7t->-10.6 mg. ?T—V\ 
0.9 mg. Fmoc-Gly- B 0 <= PNA-OH 10.0 mg ; #20 mmol) 
bWsSmm (7.6 mg. 20 mmol) £DIEA (7.0 20 

mmol) $%^Xm!Kft%KmZft^t:. £XCD*y? 

-ot.-«y htmm&it:^ wjisyym (20% P i 

peridine in DMF. MS3 0#) LTFmoc-Glyg|S£J3B 

mix. ^xtmrnm^m^ymmmfobi 

Tm-Methyl Red-OH (10.8 mg. 40 mmol) Zm&fflmii 
(15.2 mg. 40 mmol) fcDIEA (13.9 jt/L. 40 mmol ) £ 

H^xm&imeMmzmAitz. ^m.. <tf 

A/TFMSA/p-cresol/thioanisol=60/25/10/10) iz£ OS 

mm^m^ftitzmmmzmiz'&K ft 

tmiX. BWfc-f iPNA oligo 2£»fc. UVAmax (H 2 
0) 308, 570 (ni). 

[0086] ( 1 9 ) PNA ol igo 3 ( H 2 N-G-A-T-o 
MR-G-A-C-G-C-C0NH 2 ) <T>£&L (g2£) 
tBoc^ (cf. Koch, T. ; Hansen, H.F.; Andersen, 
P.; Larsen, T. ; Batz, H.G.; Otteson, K. ; <£rum, H. 

J. Peptide Res. 1997, 49 , 80-88. ) fcftV\ Hffiffl 
flsMBHA (50 mg) te&BPNA* /7-az 7 h (f-$y7. 
7 mg. xhxXlO.l mg. Tr-yiO.6 mg. 77-^1 
0.9 mg. Fmoc-Gly- B o e PNA-OH 10.0 mg ; #20 mmol) 
bm£ffl\im (7.6 mg. 20 mmol ) i;DIEA (7.0 ul. 20 

mmol) tm^XWfoti&Rmftitl. £x<r>*s-? 

-i-. y bzmm&tt:®. br^u : jy>sm uoz P i 

peridine in DMF. £ffl3 04H LTFioc-GlySHISrll 

To-Methyl Red-OH (10.8 mg. 40 mmol ) £SI&3ijHBTU 
(15.2 mg. 40 mmol) £DIEA (13.9 jul, 40 mmol ) £ 

m^xwfeimmwizmxLtz. zm. <tf 

A/TFMSA/p-cresol/thioanisol=60/25/10/10) tCj: OH 
HimiX. IWfc-TSPNA oligo l^ff/i. UV Amax (H 



(^9))03-171i96 (P2003-96 



,0) 302, 561 (nm). 

[0087] mmM2 o ) BSBaewBgfcirrssbfc 



«flB»2ifetfflV^. M^WtBocS (cf. Koch, T.; Ha 
nsen, H.F. ; Andersen, P.; Larsen, T. ; Batz, H.G. ; 
Otteson, K. ; Oram, H. J. Peptide Res. 1997, 49, 80 
-88.) IZtitW *"f. HfflfiftMBHA (50 mg) fc^S^P 
NAt/V-JL^<y h (7.7 mg, 20 mmol ) . JB^ffjHBTU 
(7.6 Eg. 20 mmol) tDIEA (3.5 mL. 20 mmol) fcfflV* 

V yfi—M(o - 7 5 yjgBoc-7-aininoheptanoic 
Acid (5.2 mg. 20 mmol) . Fmoc-Ahx-BocPNA-OH (10.0 
mg, 20 mmol) kBJ!j£Boc-7-aminoheptanoic Acid£. 
fil^^jHBTU (7.6 mg, 20 mmol) kDIEA (3.5 mL. 20 mm 
ol) SJflVYt«MiaS-*fc (U^HWakK«itt 

^^) : J>mm (20% piperidine in DMF. SEffl3#) 



NH 



NH 

1 




S O 



£¥fttBoc£ (cf. Koch, T.; Hansen, H.F.; Anderse 
n, P.; Larsen, T.; Batz, H.G.; Otteson, K.; Oram, 
H. J. Peptide Res. 1997, 49, 80-88. ) KftV\ & 
-f. HlffliSftMBHA (50 mg) ^PNA* /7-3--. y 

r- (7.7 mg. 20 mmol) . ISM'JHBTU (7.6 mg. 20 mmo 
1) fcDIEA (3.5 mL. 20 mmol) £fflWt3S&#HEJES: 

ffofc (&gi£?ijfgiflfli^l£fr) . &we. yy#- 

fflco - 7$ /i£Boc-7-aminoheptanoic Acid (5.2 mg. 2 
0 mmol) . Fmoc-Ahx-^PNA-OH (10.0 mg. 20 mmol) t 
H^Boc-7-aminoheptanoic Acid£. St£3ijHBTU (7.6 m 
g. 20 mmol) kDIEA (3.5 mL. 20 mmol) £ffllvCJI& 

m%tt ( y k $i§$tt&smsot£ 

It) . £TcDjl- -y b Zwm&LiXk, txijy'yffl 
a (20% piperidine in DMF. S*S3#) LTFmocSSr 

KfiaiLfc. v:^x\ mmm^ymmmi^tLXFm 

oc-Arg(Mts)-OH (23.1 mg. 40 mmol ) im&MmU (1 
5.2 mg. 40 mmol ) kDIEA (7.0 mL. 40 mmol ) £JHWt 

mnmX) . dil^t^'J^y^a (20% piperidine i 
n DMF. =gS3#) LTFmocS^ffii^L^. IfgFmo 



l^^i 



PNA7°n-7 ( 1 ) 
[fc3 1 ] 




0000 

^N^O Sil^O ^M^O Su^O 

Vo V°o Vo Vo 



zjlffck LTFmoc-Arg(Mts)-0H (23.1 mg. 40 mmol) Zffi 
-aSpjHBTU (15.2 mg. 40 mmol) kDIEA (7.0 mL. 40 mmo 

i) m^xmtmmmizmm^mxiti 
(msmmmx) . wmm (95% tfa/5% m^res 

ol) KJ: , )BocS£I8&^L£f£. FITC (9.3 mg.25 mmo 
1) £DIEA (17.4 mL, 100 mmol) #£~r\ m&Xtt&fffl 

mimmmtiti ($&tmmmm) . mm 

WJisytm (20% piperidine in DMF. Sift 3*) 
LXmf*x&ifflmi,t:&. nm (TFA/TFMSA/p-cr 
esol/thioanisol=60/25/10/10) IZX 9 Hffl ifitt^O 
m&LZftW fB&SLT. IWfcfcfcfc. MALDI-T0 
F MS: calcd. 20%. 26 (M + H + ), found 2096.36. 

[0088] mmm 2 1 > BBsaHtisffii^tsa* 

PNA7°n-7 (2) <7>£f£ 
[€3 2] 




c-Arg(Mts)-0H (23.1 mg. 40 mmol) £ffi£fflHBTU (15. 
2 mg. 40 mmol) kDIEA (7.0 mL. 40 mmol) fcfflWCI! 

COMnmX) . TFA^S (95% TFA/5% m-cresol ) 0 
Bocg£l&&gb£f£. FITC (9.3 mg, 25 mmol) £DIEA 
(17.4 mL, 100 mmol) #£T* gfi?12lSISHia LJt 

yJGffl (20% piperidine in DMF. Sift3#) LTS6F 
mocS£!Bifi^Lfc&. %m (TFA/TFMSA/p-cresol/thio 
anisol=60/25/10/10 HCfc 9 @fflfflft*»4> CD® 0 ffi 1 £ 
ffV\ flMLT. Bflm*flfc. MALD1-T0F MS: calc 
d. 2252.44 (M + H + ), found 2252.33. 
[0089] 

*i* <r k z^mmzwm&ftn . pna* fcs^t 

#A-r-& -I k tfXZ . $«^*«IM£4tf *PNA+£ 
SSA^WtWA-f 4 i k #T'S . iifS^^^k' 
fcffl^4>*i4»>»OPNA^)flB(i3&«5riBfc:*4. 
[Sffi^fS^'SriliBJ] 

[01] DNAkPNA^)ttJStJ«tW¥«<^K8l<Oilv^ 



A 1 »• 



(20) )03-171^96 (P200 3-5n96 



[01] 




<^ K&H (PNA) 



[02] 



x X 



PtaoeSPNA* / v— «; ? )- BocgPNA* y -r—a-s. y } 



(51)Int.C1.7 m\m FI f-73-K(##) 

//A6 1K 31/522 A6 1K 48/00 

38/00 C 1 2 N 15/00 A 

48/00 A6 1K 37/02 

F^-A(##) 4B024 Mil CA01 HA13 HA17 

4C084 AA02 AA03 AA07 AA13 BA35 

NA03 NA05 
4C086 AA01 AA02 AA03 CB07 GA07 

MA01 MA04 NA03 NA05 
4H006 AA01 AA02 AC56 BB20 RA06 

RB34 

4H045 AA10 AA20 BA15 BA54 EA20 
EA50 FA33 FA61 



